This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEX-T CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PfiOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



THIS PAGE BLANK (uspto) 



» 



Citation 3 

(19) B*H#aFff (JP) (12) ^ ^ t$ & 3| (A) (ll)»HFtHH4i«S# 

#^11-500832 

(43)a«B ¥«11¥(1999) 1^190 



(51)IntCL e 
G 0 1 J 3/45 
A6 1B 3/00 
3/12 
5/00 
10/00 



F I 

GO 1 J 
A6 IB 



101 



GO IB 



3/45 
3/00 
5/00 
10/00 
11/00 



Z 

1 0 1 A 
E 
G 

*»*(£136H) 



(21)fflH## 


&R79-522259 


(71)fflHA 




(86) (22)ffl«B 


¥i£ 8 ^(1996)128 10 B 






(85)«§&$fflB 


¥*9^(1997)8^12B 






(86)HRfflR## 


PCT/US9 6/2 0 0 24 




1055K hT-:*-#v£X 101 




W09 7/2 1979 






(87)@Ri«BB 


9 ^(1997)6^198 




-YX^XJkB* n^h 20126, 




08/57 1, 047 


(72)S8W* 




(32)«fcB 


1995^12*1120 




>f X^X^S, 4r/th x?- 23800, 




*H (US) 




/NjfUA' 3 




EP (AT, BE. CH, DE, 




5^-^ yx>^-t> 


DK, ES, F I, 


FR. GB, GR, IE. I T, L 




7*U*'&#B* *U7*J^7 92008, 


U, MC, NL, PT, SE), IL, J P. US 




JPXAyF, ^x'>W7 3638 






(74)«SA 


*® lEff 



(54) E»1^9r^j;W&«fflO^**««ift. S3K38E^*y:tf»llS«Ha*ifc 



(57) 

U m«t>©*ttfclXttte©#?m:fflfi*«i:t«aa* 
HIWRT* b < \t±» n W>Xt» L< ttl^-f ft 
frco^r-f 7©«^feU<tt£l£fi8*;*7«aUT. 01 

*a»*-r^sfi»©**«t> \zf#j&zx4 K-raaw 



(2) 1 1 -5008 3 2 

(i i i) tM«fc*&, *ffi8gB*<0 2*7c7U-3&*'rS«ai»±£ffl» 

( i v) =?Wft%i<0'P%:< fcfe lOOBiRfcHIiEU TittSl^otM 
Sftfc2O03fc-l/>b3W0lll0^^ 

(c) fSS7;l/rfUXA^fflv^rm 1 (DTs^t b;P*a-7*SW*Ii 
2. (d) WRStifc-r-^OX^^ h;l/+a-7^^/t5IKt 



(3) 

4. m&mmiii. smmha. mamm. mmmm. m± mm mm. 

5. mimm^ ^yy^t>^<mwL ^y^M^cos.^ ^y^bi? 
ft*> j; u i bs^© tTp h mrz ns c t zw®. t -t^m^m 5 1 mmv> 

io. tuis-^Ttr^fi, ifx^-u-hccD, »aat^^-s»y^uy^c 

CD, *»DDCfcL<ttR#IBy-hJtBC C DtD£?&C CD^ 

12. WfBJfflfiS^cta^(iAi*^6S^^nsc^^®t-r^if^l ik 

13. Suteaejisti. Pa pjfiftfc*9*»&nfcj»ije. jhsoifi, s&ie 



(4) 



1 1-500832 



1 4 . Mfsfstat*. an. mume* mm. &jq* nm. §i> Mk m« mm 

2 0. tMMBt«tf^^ 

2 2 . IWSSi)ttW5J'3b^ SpectrumOrange™ , SpectrumGreen™ , Aqua, Texas-Red 
, FITC. D-£^X 7;I/*UX-fe^>, ijX^r-h7;l/-^J:tfcnf)» 
£ 4 * 9i\t—-fi? & S&S ft & c £#38 1" 1 8 eemo* 

2 3. MB*¥»7;V:Jy X2»tf. ^V^/l/O*^ b^©*** 



(5) ftm*? 1 1 -5 00 83 2 

2 4. JWH^>h*^U—>3>fWr*V tfv7;l4c;fctt£&e^;l/OX^ 
2 5. WlH*^>h*^U-*>3>«Wr*^ ^>7;Wcfctf£&e^;l/<7)X^ 
2 6. WH^WT^rfyXA^I^IIW^feSC k*W«k-r-BI«*Bi fc 

2 9. IfflaWHvytfvy^ 



(6) 1 1 -500 8 3 2 

3 5. WE±B3y*-*vHW«Tff, 

( c ) if ^-xx u * y h # y :/ >i/©Br5£«F«*<rf * *p*R UH*r * 5 

3 6. ffif2^W7;l/^UXA^-^^^^fcSC^^ISi:1-^IS*® 1 
3 7. WE-«lB^»«f)b\ IW2»lOX^h;l/*a-^T-*feJ:tflttlB» 

t" 5 3 6 KK»D£ft> 
3 8. h5IS-^^»«t^> roox^b;l/*a-^r-*©¥JWW. #H ' 

C t * S »#» 3 6 fcK«*>*i*o 

3 9. *E-*l8^IWrtt. griS»^J:oT^e^^;V£OX^^h^ffig^ 
#Jg 3 6 tcf 3ffiO^So 



(7) 



4 1. IOIH-*B*IW«WtSaE»31lcffli/^6*u Vy7MtttO(IK.m&Zti1i7> 

si t-rss^ 3 6 tciB«©m, 

4 4 . taiEft^WTvi/if y Xitt^&i&tsnfcfoibv^fcffl^TR g b *^ 
4 5. mm^ffjT/vdv xntwthto&T.^ v hm<o--o<om%. 

4 9. l9iH5*nftft3a«S{ttt, ©ffiW&WfiL p H l^;W5«fctfffllBlifl<0-f 

5 0. 8MH>f*VW7k*^*^ * hU^A-T^X v^^A^X MS 

7*&aK*n*c Mswati:***** l fcEKoarffi. 



(8) ®m 1 1-500832 



5 3. m&v7Mfi* tarn* nam* h«> & ^ m > 

mm. mm. mm, ml iml &«**ffx37iiiiB*&ft*M'- 

5 4. tteftsti. mmwsml #w»fc*»*nB**tffflt 

*w»*©ik n« <fc tfaoftfiiwwp **» s ft s & 

5 5. tWBWBIMBfrttNAD*, NADH, 75ey**tf*H'n-A*S 1 
ft 5 ^ ;V- ^ B SS?« nS C t k * S HtJjSS 5 4 KSa8®2i » . 

5 6. mmmt, *y^>ut»»**ft<kfc-oo«}eBo2iB»«*a« 
57. ittB*««a^f*©3^o'>ft< fct-ott^yr/ncnwfrsa^sn* 



5 8 . ftfrte-9- > mmtsz rwte** e> ft * iw- & s»? « tu 

^y^frorctbizm^^ti^cii %<&Wi 1 1 % burs 1 icfeew^So 

5 9. tuia^V^Hi Romanowsky-GriemsaSfeS, Haematoxylin-EosingfeS 
* * tf May-Grunwald-GiaDsaSfiS^ 6 ft 5 7> 6 W?« ttfcSfcfc <fc 0 

6 0. lWS«Bl^Ol'WTO»»tt, *C6»**n^>ffliO*-f^e*0 

, c ©* *f 7*tiggHifeg*5 * tf HiEJftfiHfr 6 ft * y/b-^fr £ SIRS n* c 
k *«f« k -T SM*3B 5 9 iciEKOfi S. 



(9) RfS¥ 1 1-500 832 

6 2. #©Xx-y7fr£&S®tt£E;£ir?fe'K 

(c) ^sffi^abT^^yy/^^-rsx^^y. 



(iii) c^S&iee-A^&ft^XT^^ 

(iv) T#th>XxA<Z>-ofcL< tta»©HiR*lsHE*-&*X-ry 7, 



(10) 



«F*¥ 1 1 -50 0 8 3 2 



(d) »^W7;V=TUXA*ffli^Tt9E* l x^ f;l/*a-:7-r-*£g» 
6 ft* c £ "T £ M^^E^ffi o 

(ii) C©Mffi¥frft*fc<;£^xU*>h*^^ 

ft * fcg £ tt * tr * -fe ;v fr£ * ft * 3t3» so-^we^-c* * u 



t$S¥ 1 1-5 0 0 8 3 2 

(iv) T»»^Xf-^0-ofeL<tta»©BiR*illE**5X-ry^ 

(v) Sl x^ h;l/*i-^r-**«fiK'r*fc»fc:iai«B*ffli^T» 

-tsxt^;/ 

6 5. H9iatt*»7;l/dryXA^-*«^»«7f*0, fcft^fe 

6 6. ^*0^^7;VdTUXAtLT^V7^y^*T^v^Xx^^ 

*&fc*U c©iilip»*W7;l/dryXAtc<fc0fiJIH#if*tol/OX^*h;l/k: 

6 9. i^SSST^oT, 

(a) (Wf«(0lBBX57*JMrr*X7 t y^ - 

(b) ailSHl^fcJ:»3ffi|H«Bx57*»1-SXTy^ 

)1£W-ttlBI8ax57©*tr*-lr;l/©X^* h/I/*;A0Xry:rtcS^TS3, 



(12) 



1 1 -50 0 8 3 2 



(iv) T*tt^XT^O— ofeb< «aa©li**ll<E**SXT»y 

(v) * 1 X*** h;l/^a-^T-^^^-rs/-c46tciSggH^ffl^T^ 
(c) 3S^W7;Vrfi;XA^ffl^TtuiaS l b;I/*a— 7t-**SI» 



(13) 



1 1-500832 



y K/^7^;l/*-*fflt^T»t^H/B«ll[©a«*fT9 (Andersso 
n-Engels^tCj:^ Tproceedings of SPIE-Bioimaging and Two-Dimensional Spe 



(14) 



1 1 -500 8 3 2 



ctroscopy, 1205, pp. 179-189(1990) J #SH) o Sfc, *>^;I/0^<O^0*fe 

L<(i-9-yy;V^o 3 Pi^^KoT?i5i/^MW^fi?®fi ±x^F;V 

io2©ffiitsoTt, *v^;i/oaa«ftTO-tt ph^) tc<t 

ttSLbtt, MS*l»^XfAli, (l) imfXTkt. (2) *WrV7 
aHttttSOiWtatt^XrA (fljxtf, 5VF1J"yK AVIRIS) ti. 

EffiStlTV* (Maymonfc<£tfNeecfc(1988)&C<i:£ TProceedings of SPIE-Recen 
t Advances in Sensors, Radiometry and Data Processing for Remote Sensing 
J ,924, pp. 10-22 ; Dozier(1988)tC<fc& TProceedings of SPIE-Recent Advances 
in Sensors, Radiometry and Data Processing for Remote Sens ing, 924, pp23- 



(15) 



1 1 -5 0 0 8 3 2 



*<**o **Ui (i) (ii) x^h;l/7><;l/*-i£:fc<fctf 

#J*tf, D I LOR'>XfA (Valisa3?(1995^9£) fc«k£the SPIE Confer 
ence European Medical Optics Week.BiOS Europe* 95, /^lz-fen-fT? 

^Sjgfk L ft 0 f £ C t £ T* * ft t \> *F4WfcfcSr5 < * h ;W * - S^iJB 
XU7 h*^:/»«WWHi* tt-fgcOMffidJ^^^^J; D^r^^-tr^tcl^^tc 

fti^fcv^^tft^js^-rso ctoft46, BrS©s/Ntt?i»aait«*»5 

) ti^nfttf<£<ft£ 0 S&fcU XUy h*^^OH»»jeStt, ±Bffiteo^ 
T OiKBIff ^^r^46 £ tc 5 4 > jtSEtf igWT* § ft «>, MfflB»l*SHiffiT L 

3«Brtfc:»Ei/v^>H/«7Y;l/*-*»ALT;. gft£Sg« 



(16) 1 1 -500 8 3 2 

mm*mtc 0, AOTFfctX&LCTF (TEIMH) *JB^T«««fcS«8 

d tail l ft , mst e * £ » 

*-+7fr7 4 frjr— (AO T F s) J3*tf f7;l/7 
Y ;l/^f— (LCTF s) £0 < fc^ft^i-*^^V7-r;V^--tiPrSlSi5** ; &WLT^ 

6-f , cn&tfS»3*i*£B<DX*^ h/i/i/y^fctetf affiaoiftfttef-a- 
"Tftt>%, 7^W-W-;i/*fflv^iikft<, tttc©«?T£<<oi£g"W> 

SW»*-f/-^*ilS^**flB*T?**o AOTF sfc^tfL 

CTFs(^ ( i ) h;P VV^K^n (ffjfctf. Amax= 2 Amin) , C 

ouy^o3ttt^r3iiif^*x4ttntfftv^ftv\ (u) saicit^"e££u (i 

ii)S3B*jWEV\ (iv) ffljttttf*** (v) AOTF s<D»£fctt»«£i 

CO*5ft7^;V^-fe*tf^i-^^7-f ;V^-^-XO^ri*tt^T 

, X^h;MW«*£H»tf*t). IBflMfcfctf*- r-*©**fc 

*^^©fcftOV7h , >x77;l/JUXAtfi«|-e6Sft», H<0£?ftffl& 

St^<ttfccTS^nTV^^9ft^^<fct>^7;l/^yXA^ffli/\ £ft 

ttso^ofco tw^tf, ( i ) mmm&mmcmLx : RiedUan.1994) Fiuores 



(17) 1 1 -5 00 8 3 2 

zenz in situ Hybridizierung in dergenetischen diagnostik, Faculty of the 
oretical medicine, Ruprecht-Karls University Heidelberg* (2) SHBSrttf) 
ISSKMSlCHLT * Manfait and Charonov (1995) Fluorescence spectral imag 
ing: State of the art and perspectives." AFC CYTOMETRIE' 95, Reims, Fran 
ce, Sep. 27th-29th,1995 iCfc^TSS* (3) fflgfctfy&^lcHLT : Alfano 
et 

al. £<fc£7Rg$$i*rS4 ( 930,516#; Andersson-Engels (1990) Proceedings of 
SPIE, Bio- imaging and Two-Dimentional Spectroscopy, 1205, pp.179-189* $5 
<fctf Pitris et al.(1995), Paper presented at European Biomedical Optics 
Week by SPIE, 12-16 September 1995, Barcelona Spain. (4) BMU^MZ 
fc^S^fycO^ftS^lcHLT : Wied et al. (1981) Computer Discriminati 
on of Ectocervical Cells, The International Academy of Cytology Analytic 
al and Quantitative Cytology, Vol.3, p. 225, (5) BS&^tCf^LT : Delor 
i (1995) Appl. Optics Vol. 27 ,11 13, 1988 *5&U Appl. Optics. Vol.28, 1061, 
ffiffoXVyh**7&*Tf&^WtttC«t&*<Dmv3&. mZH. Delo 
ri et al. (1980) Vision Research, Vol.20, 1099 StffcSo 

xa. zLxmmc aifife«fctf/fcL<tta«L/^;i/t:tev^T»*K. m$t% ■ 

¥2^2 1 B&mvC a b i b«{«:J:S*H«PlrfflliS08/392.019#KSB^*n 

etna, iB«^6oitffl^*»T»6ns±if«*^«&fc«fflUT. 6£*<d* 



(18) 



1 1 -500 8 3 2 



vvctt&nfcjfcB* (opd) *£$t*uu *ffl»7Woia* 
ttJ4*4ra*>r^oTiW*fflv^r*ffStu cow, TWH-£*k TWH-rt 

/*>L<CiS/Ntt Stt) «*(ifcfil±**So John B.W 

ellman (1987) Imaging Spectrometers for Terrestrial and Planetary Remote 
Sensing. SPIE Proceedings, Vol.750, p. 140 fcy^&fttVS* whisk broom 
" 3&#AT*5o CCX\ n*U-77U>ncfcl**fcffl80R£U mXm£ 

S*e^4r;VO«ffl^B*ttfflS7 W±»fct?V^T*»LfcRFBti* n T/m 
2 T*&£o *S^frffi^08/392,019^tCB^^^^^^S^«i^^> W 
— »MX<D7 



(19) 



1 1 -500 8 3 2 



H-fiWBWFBBtt, nT/m 2 ?^ LfrUftA^S, «E*0^ffifcfe^Ttt*B* 
l/nT6§OT, 4x*;I/*-01/nO*-y-kft« 0 ChfcWLT* * 

, 77/'Mn : Fabry-Perot **Lftfi7-f *XX7y-||» (low finesse 
Airy function) ^H^V-YF (Michelson) £> L < li Ctl t W&<bMffl 
09ftBHk) T*fc£<DT\ lOt- ^-£fc£o T#¥0«fHI Chambe 
rlain (1979) The peinciples of interferometric spectroscopy, John Wiley a 
nd Sons, pp. 16-18 and p. 263 #fig) fc&^5ftT^*FellgettS5&» (fcLOi 

zmmzk) (D«BPffl.ajc»-3tj'« % *»ntcffissB», s^xw^imm* 

S«fc54S/NJ±0«l^** , rsi:t^c4:*^'rcf:A^#So cOcfcSfc, 
*B»flFfflB»08/392.0i9#fcHSO*BBfc: Atitf, h;l/.<D»»JBfc*esfi 
ft^1t«*ff Sfcftfcv ^gO P D s O^T3bW«fl!)^if *-b;l/tco^T'WBfc: 

ttAt>L<ttsiE9Rmi, -wux/yx, wgm»*Lxm 



(20) 1 1 -500 8 3 2 

v^votwk ( 2 ) tt%iimHtt : ( i ) ^mmmmmx^ v 

(ii) fflBSU^l/WTORB (ffilAtf* pH, Ca-^yi*) fcfc 

*) ^<0^mt<Omi fe^tf (iv) I)K»X^-h7yX77- ( 
FRET) o Ctl«^©nIffittO«Sffl«fc bTtt, ( 1 ) m$ftMX^t V)V 

us (a«ft^»hy«r--*^Lfctt?afi:ccD*fflv , »T»6n*) . 
(2) ^vvjRattsik #**o 

Human Genome Prqject(HGP)O±fc^fiJjSc0-OtJ:, «JBae?feJ:tf*©«& 

DN A»Bfk:fe*t J 5H l ** ll ftfiECLfCo ifi¥fcft^"Oi* fluorescent in sit 
u hybridization (FISH)KfeV^rWJCH£*fcfcnT*t), CO(FISfl) tte. K 



(21) 1 1 -5 00 8 3 2 

*v««EBiJ-rs<:fc"P*5o c<D«fc3 4BiBa3t»316¥k:J:oTS6ns«# 

atcfcntf^sfc:, sea, »7k<fc», nad^wnadh, n^-yy, 

*o»*Tyy*»te9, wttrntsffofto-rsc 



(22) ttaT 1 1-500832 



Saws*** Cf&fc^ #*) SHWibfcO, IBIBiBitMfflW) 

(a) »«i»«n8'<*t^*«iiH'*3». (b) *©-9-vy;i>* 



(23) 1 1 -50083 2 

(oft&gtfyyyfro^ttMc^Tmmcfe&znz&oicL, (v) e — ' 
Km asumn. sjcmiil its oksd mmi. m&mmt. v§w? 

7 6 omtftfr 6 & £ y ^ 6 a« S ti -S o 



(24) 



1 1-500832 



, mmfaw. mm. nm* w> bmk* tra^ w& 



(25) l 1 -5 0 0 8 3 2 

SpectrumOrange™ , SpectrumGreen™ , Aqua, Texas-Red, FITC, n — 

v>TX£ 7— v *y fc? y & c t £#t?o 
X^ Ml/M£*te*f £o 



(26) ¥ 1 1 -50 0 8 3 2 

*fi£f*o 



(27) 1 1 -5 00 8 3 2 



(28) 



8S¥ 1 1-500832 



©£B£ft%»i^afc#t ;: E ( '' ie > n5 ° 



IS, *3.fctWtt*i¥tt}feaM>ffK |IBfc£tm©&*iiMI ; l£fr5>4Sffl&^l'-7 P 
fr£^«Sn£fflj£©fci&Kffli< ,, 6ttSo 

NAD*, NADH,-7?£y*j*ff*h*n-£#&4*y^/fr6.wi* 

»t*«B**tf«IISl>^ttT©MBOB«**tf ^^^^ 5 ft * cffl ''' 
omanowsky-GriemsaSfeffi, Haematoxylin-Eosin^feffife.fct^ay-Gnmwald-Giem 



(29) 1 1 -5 0 0 8 3 2 

Xrv^, (b) *»^>y;l/OnB«Bk«MB^n-^fc*^*Hi-SXr 
«Xf7^, (b) MfS'>&< kfe-o©yn-r**ft< fcfc— o©£3fc 

. (ii) C<0»ffl¥tTft£fc<2^^ 

n®ijg tr- ens, (m) c o^ie if- As^no^s/x.r i**a 



(30) 



«fS¥ 1 1 -50083 2 



0, «©X?-97*»6»*. (a) ft?«Tffl««IflaX57 («*) 
tsxf^. (b) aMBMllcJcDttBWBXSTftWWi-S^f-v^ * 

, »j£04WIBIc»v^TlillBX5rt*Jtf*PI-ti>-b>Vk4t>' cnt*5« 

§sx sroJHBO'f ^-s^asT" w©li±-e»Jts tu M»tn,vrefc t 

-^£ttWHttft^£®W»"C* * (iv) TSWH'i'XTA©— 3t> 



(31) 1 1 -5 00 83 2 

E»s«*fflw^T»n©H»i: Lrs^axu^ y hoaxes** y ? 

Ruteberg tC e fc^*S^ft : ^4.965.727^#fig) 

#6n^ 0 *SSBHtt, S». »afc<fctf£tttt*ffl^T\ A 

^;^t^SJ^c^o^/^TiSv^S/ / Nl^:-e^3S^pI|gt ^ fe5o *aBHOiTFB4«»tt* 

H 1 «\ ft* («*fiai5K«5) OX U y b :/» &#ftff-£*Vf 0 

h*IOT*^:/0T#ih -Tftto^, (Sagnac) 
H4tt. 3i«?X^ h;l/U>^*SilBI'r$fc«>©gElHRGB HSW3<fctf« 



(32) 



1 1 -500 8 3 2 



0 5 (a) it, *V>^X®immL (IMT2) Kmi<0$pectr*Cube™ ^ 
—7.<bft^%ffl&i/*7- L1tm^T%Z>tlTz. ~f& Vf4 •> A (propidium) 3 
^^T#febfc«^^X^^h;W^--> ? ^U 05 (b) it, *%WtC 

06 (a) its ^*»a*©«IBORGB8llH6-r?«-^*U ^SfflBSti 

r*y^y;*uy^T*»fi£ftT^& 0 06. (b) MSB©*'** MW*- 
5©Siox^h;v (M90 ar^u^v^uvi 7 ©*-^^***^- 

06 (c) (4, #^X^^h;V^LT7^U^V^b>^-fiSt»» 

ttox^*h;v*fflv^TH«av*yb?>y»«f«fTofce**a'ro 06 (d) 

07 (a) tt, Oedogonium sp. alga ft^&O h-*Jl/SB^#£5*U 07 ( 
b) tt,-«BX'<*WVi:tTH7 (e) ©X^Wl/ASffl^fclWO^y l> 
yyHWrlS*"?*!). 07 (c) fix 07 (a) fcfe»*»©»V^*&**X^ 

;l/kbTH7 (e) o^*h;i/B*ffl^Tra«©vyify^l!Wf«*T»fc9, 

.07 (e) £07 (a) - (d) t^tWfrOH^ft**^**^^®* 

08 (a) It* jfiiaBBUS**^ Sfe* May-Grunwald-Giemsa 
*nfcifcWBlB*iRb, B8 (b) tt, B8 (a) 0«m©Hfc*»ffil^W 

TOifffi (A-E) 3&S*To 

09 (a) 08 (b) (o^mx^t^o^^^M^omm^^h 

;1/*SU 09 (b) 14, 08 (a) *5<fctf (b) (DmMvmxmm fifcW 



(33) 



1 1-500832 



HlOfi* H9 (a) lC^*rx^^h;UA f B. C:fc<fctfD/E ^n^tl^ 

Hi 1 (a) , 1 1 (b) , 1 1 (c) 43«ktfl 1 (d) tt, HI 2 (a) 

£ U Ai/*^M}tH«H (* 'J > / U B H 2 RFC) £&ttOSpectraCube T 
"i/XxAlCcfcoT^f^n/co ^UA^lOIBttia&Jt (©*5 4 5 nm^ 

(a) V^y A^JOBttlifeJfc (§*5 4 5 nm^>K/U) 

icj^afistu (5 9 0nm) *«LT«»jsnfciS&S3fc* 

(b)Hll (a) <DZ'<>?b)ll\cm~3<mn'W¥>>fffi#Tlz&t), 

*tu ctitiWS <JBifinHaatfPlB*SbTi30. (c) fflffSPS^cOKtcli 
(J 1 t!^"b;l/OSSSiS (HI 1 (a) OX^*h;l/2*ffl^fcvy^) WS&ti 
. (d) fe*tf (e) HI 1 (b) , (c) OX^*h;l/4, 5Sffl^:7yy 

tfJI6*V (f) HI 1 (d) OX^h;l/6*ffl^ftTylf>yte«fct), iHffc 

hi 3«, hi 4fc^rE©xs+sy*yAt/offlisfc:fe»tsaiasi»wi 
o^)tx^^ h;i/-efes 0 5«-rs % /»>yAs/<Dfflfio±« (1) 43*tFF» ( 

2) <omoe^*/I/X^h/l/?&tK (3) (JH 1 4A-CICS 

HI 4 A, B, C«\ (a) "EOSSS-rs^y Ai/<OfflHtl5»SSHBI 

^<om&*?y W94*-y (Hi 3©x^h;i/2iLiS7y^) ssu 

n€n*-ryi43<fctf*^yiifflififc:»ss-rso. (c) hi 3ofiss*xr<*> 
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0 1 5 ttWWROiiffcXr ^ ^*^"To 

016 (a) i3*tf (b) it, May-Gninwald-Giemsa afe*#*#fflB&<0EO<0 

gfc£*ffl!SSi3T Wftto-B, fl*0**-fe;W o^BMX^* hrt'fcitfWK 

017a, 17b, 17c, 17d. 1 7 e. 1 7 f , 17g, 1 7 h. 17 
i, 1 7 J, 17 k, 17 1. 17m. 1 7 n, 17o«tfl 7 ptt, RGB 
(a, e. i. m) >f JGEJMM (b, f. J. n)<OX'V?h>W 

sa^fes (c, g. k. o) <D^zhfrfrzmztircmi&^yv>?&%£ 

, Xti&m (a-d) , »iBWt<0iE*3P« (e-h) v U-l) 
fc^tfWIS (m-p) (d. h. 1. p).<DX^ 

018a, 18b, 18c, 18d, 1 8 efc<fctf 1 8 f (i, B- 1 6HfeB 

«BEfc»3)fc^*?©s^pp*#®ffl^ »bb 

£5-ALAfcfcfcfc2 0B#H««StU 4 0 0nmOJt-CBiB«n, 019 a 
019 a, 1 9 bfeitfl 9 ctt, ^tt^tlB 1 8 a, 1 8 bfc£tf 1 8 c fc 

0 2 o a 2 o b fam-Mmmmas^r ?pt t$>icmmnnrcnh& 

■niBfcfe»*^HttPPoa)tHBT<t*^U (a) lie x o-PPfcfcfcfc 

iS«^nfe«T<o«awfe■B«ffiolSfeaJtt*^u^ (b) t* (a) tmu<o 
mm\c i »©)tBa» (4 j /c m 2 ) -*fToft»^*feajt»*«avro 

H-2 1 a." 2 1 bfe*tf2 1 cttH2 0a. 2 0 b<Dfflnfc*tfWffi?5-#<D 
(a) £02 0 aKSt"lfflBtcfe^S«iau^WTOlim©H&S«Bf CT* 

a^ovf^-b;W ^6©Eoo»-^^t;i/X^^ (b) (i 
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023A, 23B, 23C. 2 3 D, 2 3 3 F Kfc^T. A, Cfc 

<ktm«B^£fc»jSLT\ 6 5 4 nm*66 8 5nmOH-P, ^tl^ftA, 
C <fc E COS^ te^Stlfc h 5 y7,7 5 h fcfto IE«{fc;S ftfc= 
AJ5<fctf BttFavites halicora?* Cioitf Dtt Goniastrea re 
tiformis E35<fc£fFti Millepora dichotoma 

024a, 2 4 b:fc<i;tf 2 4 c ti* (a) Favites halicora, (b) Go 

niastrea retiforrais, (c) Millepora dichotoma l£$$£*$'%>¥$'1lMC%j~$' 

OSEIitf2. 4mmT»5, »B#±S. E. BttltflHlSSftJRtf* D , 

UDMSSli Favites halicora # r 2 = 0 . 9 0 5 0 * Goniastrea retiform 
is#r 2 = 0. 0 6 6 T+$> t> * Millepora dichotoma ifi r 2 = 0 . 0 6 

o 

025a, 2 5 bfeAtf 2 5 c (i, HpOtfyrJ. (a) Favites halicora. ( 
b) Goniastrea retiformis, (c) Millepora dichotoma <DX^^ WI/JtHHV 

02 6 a, 2 6 b&Jctf 2 6 c teu Texas-Red and Rhodamine iCj&ttcO— OCT) 
aa*ya-y*ffl^Tfrtotlft#ilJ(iF I SH*3SU (a) 

#ffifc<koT»iS3ttTffigsttfc^^ (c) a 

s Texas-Red and Rhodamine ^ffl&fttCcfc&^fcX^ h;I/*5VTo 
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02 7 a, 2 7 bfccfctf 2 7 c RftS^JtlBSS^UlA DK»J«hfc/xO© 
H&5^n->r*ffll^Tfft>nfe*jfcJIBF I SH*a^U (a) ttKWR*^L 

H2 8& Papanicolaou^* f Cf&fc>^, Pap8fe) JB^ 6*1* 

cfc 3 £ Haematoxylin-Eosin SfeffllfiCD R G B ^ — S>*S U A V— $ AWJ 
StlfclUSa^HPV (human Papilloma virus) Jg&atgfliftffiT * BY-^^ 

(i - 1 20) ©HSfctr^ny hsnfcifin haw? 

H3 0 attlf*'fe;l/iS*f:LTH2 h;l/8[B Vao Ofl*ffl^T»6tl 

fcEtecfctfafeSaS^-^SwU 03 0 b*5<fctf3 0 cti02 9£k^ 

«b vw fe*ff b vis oit«ffli^T#6nfciife*tfafeSft*^^-^*^ , ro 
@4-3 otc^*r*%^^«fco<fc<s«?-r^/'c46Ji:, *i\ H-it^-ri^t 
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•r ft to -s, h i fc^i-«*a«©a»iMi£ittt, 4tf«»»fc*"r»*^6<D 

sin (ma^ai 1 3 -c^-r^x l < aunts) &m 1 #7ttc»o 
fc^a^T^o a2^7t<Dj6»4JK*oa»*iRifcSitKE*nfcxy y h6ic& 

3R2tf^T©e**;Vfr&SgR^ 1 

ftXU *y Lftv^fclt^TBW«:fiT-rSo- 

H2tt*Hfc^lBK*tlfcfeOfcLT5lffl'r5*lf^«(Cabib et al)<0 1 
9 9 5^2^2 1 BffiS£0*S^flFtti^0 8/3 9 2, 0 1 9^tC^£ftfca 

*Tftto^ H2fc^-raE3feft«cDfl»5»16W-{i, 2 OT— »Mfcjj*SftS£3K 
S (0 P D) a^Sfe L < tiTfcWh 7uy*26 Tf^StiS 1 JfcSfe L < 2 
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U7;I^AT*rT& 

^S^fFftEIO 8/3 9 2, 0 1 9#«Cj:SSBtta4f&«J58Tia|-r5Ci: 
tft?*So Wfc* ffiffl^n^T^(i^S ! ltl i l : ffliS0 8/3 9 2, 0 1 9^<DM 
Mir Z> 0® fcE« S ft* * -5 fcflfiO ^5-£ fi#£fr-e* c T* # £ 0 

•rftt)*, *@^mso 8/392. oi 9^tcj:ntf. m<omo=m»» 

77y-^n-SHF»fh (2) 3««l^^60}W*SS-r«lf-Axyy 
y*feJ;tfx*+^*#*, ^S^2ooiS»lc^|!j-rsv>r^;l/Vyi! : f^tf- 

^CtfetSt^y^ITStt, fcjctf (4) 40(0^5-^^-^X7" 

h 3 a o p d ftx-ftimtDXMft mc & ^ rgftr s=FWtf *#bh$ 
ifaso 8/3 9 2, oi 9^fc*oT«**nfta»»jttw-*^rfe©-ea5S 

aft-rsoPD*f*^*nso 

3 llCfcoT3^-h*n/£», *i«WX^^f-3 2fc«fcoTj£fi<*nSo * 
Jttt1f-Axyyy*3 3*5iilltTfBl<OKWa[. «6fc»2<0KJrtl 
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35 tuna u ftSJckoTSWsnnf-Ax^yyiraakiHo, cti*m 

»LT, WU>X3 6^Iot^7W3 7 (ffJAtfCCD) KM£ 0 C 
<WttWi3 3, ®2<D£&gi3 5, *UT««fc» 1 <0fi««3 4 «fcoTK» 

ljtS©»«T»*fc!*-b;Wi-r^TO0PD-?»iSSSn. LfctfoT, a*© 
I?n> ft«lfc#LTft* (0) *#rS)lfi»ttlf-AXyUy#3 3©Ji*, 

STtS&tso p d = o T^$ff-£iiau t$ = e 

(1) T^6hS0PD*f*§Sh«c 
0PD(p , 0 ,t,n)=t[(n 2 -sin 2 (0 + 0)) 0 - 5 -(n 2 -sin 2 (0 - 0))° 5 

+2sin0sin0] (1) 

fi«K:J: *)»ja«*0 P Dtf&5££ft£*\ cn«i!l£©$Mtt»«*li:RI«-r« 

o ^HtelJ-yr/yy^SM [Chamber lain (1979) , The Principles of Interfe 
rometric Spectroscopy, John Wiley and Sons, 53^55^— > 7 #M] ICfctUf* 
C © 0 P D Xr y S«S»«0*»**T»ft ntf ft 6 ft V> 

o 
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* 

gtcov^rti-ifnSTiaT-rSo coftft, m&&mm& (mtf) *^jss " 

Lfctfr>T, XSKpffPUHO 8/3 9 2, 0 1 9#fcWR*nfc^fctiEoT 

^S^fFtttliO 8/3 9 2, 0 1 9#fcllB^*nS«BBfc:J;S«aiiHttt»>r 

9 JTs^V*??* (SD) tt (Spectral Diagnostics Ltd., Industrial Park, Mi 
gdal Haemek, Israel) fc*oTBBSSnfcfc4)T?*!K fiCF, X^^h7^a . 
-7(SpectraCube™) fcft** 0 -«^4)tt9Wfc3tt*fl9fctt«S 



(41) 

*"1 : 
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3o/M#m M=m'&mh l< ra^®3t¥e 



8 /Mm m 



205!J;Vy^7. (fl^milOOmse 



4 0 0 ~ 1 0 0 0 nm 



4 0 0 nmt*4ni ( 8 0 0 n mtf 1 6 n m) 
5-5 0#, Ai!ttfcW:2 50 



FFTftaBfrM 2 0 — 1 8 0»» JftMttKirie 0f> 

i 

* * * Sr^ L T SS * 6 * S fc L < (i v * n U>Xfc& *) till £ tu ffl 

*ru>n (x. y. a) -efe^o cofc», 

Jt^fecfctfri/^^iffla^Sftt^JftMiDXitt WflAtf* Jain(1989), Fundamen 



tals of Digital Image Processing* Prentice-Hall International3Er#!*8] tC 



(42) 



So 

k> 1-£fc>-^ ^7;V:fyXA*^T--*fc* 2^««B87;1/=fy XA 

fe»fciaflMBa*«kr;3>b;a-*a«ffi aw* if* Main, 

fflfcfc* »Sv v fcT y VMWX* y tf y ^tco^TffiK* tifc k W UftS 

.fej:rf«»e*-fe;vnoffiB«ifflll**ty7;i/=ruXA (cti&oT/i/dryXA 

#)tt*:x-7 CTfcb^ 1 (x. y. z) ) <0&o%^?ftfr<D3%7i (3 

r»&*u *ja*HRic3*7cawoaftofcaBT (x, y. 2) tfe^ssa* 

*5cT ®<DM<0 3 D 7 s - * k & 0 > SHMKilifc o fcifeglcfctt & 1^-© 2 
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a*^5ttCCD7U>C©»)tt«« («^B4 0 0nm-7 6 0nm) tcfcfco 

grayscale (x, y)= J w( 1 ) • I (x, y, X ) d 1 (2) 

X2 

*(*»«s;*h»t*So ^n^n^ (r) , « (g) . * (b) tc*hr 

* 

S=M»ttl^H»K»C1-5 3O0a4SB*f*tfHR (w r (A) , w g (A 
) , Wb (A) } T?a (2) ^ORGBa^HBf***^** 

v2%o - m4&£<omm%:7}i'dyxL<D^y--%7jk? im-e&%o (w r (a 

) , w 8 (A) . Wb (A) } SHi&OS^X^^h^OrtWfcE^Snfc/f^X 
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b. &MM 

e*-fe;l/ (-*fc:ioJ:»)^<Oif*«b;l/fcH4bft^) MX 
f*o3S«mi» (x^*b;W , -rato%n*7t^h;l/Vi (A) ; Ae [Ai, 

V2=g(Vi(A)) ; Ae [Ai , An] (3) 
V 2 (l)=g(Vi(A)) ; 1 G[1.N], Ae[Ai t An] (4) 

KJL) 

0DU) = -loglO = -loglOtU) (5) 

10(3,) 

CCT, OD (A) im&<DK»tLT(D9em&. I (A) ttW^SftfcX** 
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Io (A) ttiBS*nfc#gax^*h;K t (A) &V>-?>l<Dftyffi 

m&v&Zo as a, io (a) * en oDtfw-wsnfefeflDkH-oiHt* 

a-r*Otr*-fe;k (2) »2 0*a-7*0»*£«-Si;*-b;l/, *5<fctf (3 

«so«K:ttai4f4-*«*»*f, mar. d) ads, Ntff* * 

h;l/*»«-r*ttiEXSfc:ffl^SCfctfTf*So 

7;l/^UXA(i^®£0^e^^;Wcot^r2ooS^S&g(c^S^OH 
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c. &Mftm^t>*mn 

tt»£aj8-rsfca&fc:tt. J^T^#l©x *r&b"5> (l) iB»*o*if ^-fe;l/* 
^<DX^h;WcS£oTk+io^5X (k»z>-fe/l/E:/5X««) tc^SU 

(2) a«**4ra-fe;i/aK»tJu %m**<o**)\/m:i3*?yY^ o) * 

) ;i = i, 2 k t Ae [Ai. An] fcl/TBttntf&D. 

(x, y) TMSStifcX^h/V (x. y) tfSx.y (A) , AG [Ai, An 



(47) 
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e 3 i = £ (sU) -siU)) a (6) 



*-fe;l/ (x, y) ] {i^^fitTOSJp*ffli , »Tk+ 1<Z>*5X<0 iotc#S*r 

jS(x.y)€ *^Xk+l if e 2 i>BJHI for£i€[l,k] (7) 
fib, ^(x.y)e^Xp if e 2 i>BMIU 
p&min[e 2 i] = e 2 p 

0*&,-aT©»fc&SflR»^h;VC= [ci, C2. .... cr] £f#£ 0 

F =min E (sU) - sU)) 2 (8) 
it GRx 

a k 
ffiU sU)= £ Ci-Si (a.) 

i=l 



dF/da=0* i = 1. 2. . . kfc^T»< CT4to5, F*«/hfc-TS c i<0 

fil£f#£) fc, vhU^XSC-A- 1 B (9) , 

fat. Ali||a m .„= [ Z SmU)- s.(l)] (10) 

AGRi 



<0^7Ek©jE^rfr5>J, 

BWL b m = [ S s mU) • s U)] (11) 
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mwrnm wane 2 ott±<o4»t* a - 7 * t; / l < \mizv> v 

ffltCOl^Tti Martens and Naes (1989), Multivariate Calibration, John Wil 
ey & Sons, 5?H, fc^tfEsbensen et al. 8 ( 1 9 9 4) , Multivariate Ana 
lysis-inpractice* Computer-aided modeling as CAM0\ fc<fctf Unscrambler's 
User's guide, Trondlheim, ■/;!/»> x— £#8§£tlfcl\> 

-r&t**. cc?«ftAi (i = l N) i»<DiB«oe*-b;l/©»ft 

B* 1 1 • • • B' i n 

b • =tr^ • • (12) 

• ■ 

B' q 1 B' 4 N 

Mi= — Z B f ji ; i = 1 . ... N (13) 

q i=l 
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B' i:/Mi • ■ • B* 1N /M N 

B =tf*-fe/HB: • . (14) 

B'ql/Ml B' qN/MN 

«^fTMC*frMBfc#LT^NxN<DC = B T • B£LT£g*r*o C 
*BVi N) ttBSSlS»<DH*±^0»3t»<D»K?* 

ffiffl-TS c t ©T£3*n6©ffl&tttt~F<Ztf§!> TS-So 

( i ) emmm, arami, mimmm. m&miasmm* ^ummmm, 

*«) ^3^£fcttSfflSSfc£tftl8#gu IMS*,- gjfi©S£&tiJf S/c4&© 

o 



(50) 
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(2) IE^UvX^ v^nuyX, X-A9*#ty*^41!0*^5UvX, 

* hfc 7n - €>b< UXMflMattfc J: o TfflSrf 5 ft fc£>ffi&# * 9 • 
ctt£O*j«0«l!tt4J8&fctt ( i ) fiMOVy t!>y, ( i i ) JIfeB£ 
mm OK 5) fcOKBWfc* (i i i) #- tf>yfc*tf«S<D 

ottyeutfi, (i v) mm, <r **tf»k:«Bi»iii*«ai{k (MfMi* 
g/NO -r3fca6tc?7t>n§7* hW5-^*a (pdt) , (v) arm 

mora* aft«oK», iiWBk fe*ffi^ifBi»aiw*6»« 

(4) «jSff*^7fcU<tt«^r*»K»>l, -T**)* (i) «R*ifet<tt«S 
5HS$i5i§tg£ v y 71" £ ft 46 KSlfiffiffl ;£ ftT ^ S 7 MM* >JfilSS^ft <D 

ii*pfti *> b < ti m»%f b r , fir »»«-r * ? s ^ *88&r * ft 46 ote&§§ii * 

bT, v>y7^£ft46£fflv^n£ i &>4\ (i i) J6**fcBI»B 
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&$L<D%tf&(D&Rl Dain(1989), Fundamentals of Digital Image Processing 
, Prentince-HaU International^!!] tt3fiHfe«fctf>HSa^*fS*05 

ffl^&*l£«feMM:*Btttt©9'50 [Lakowicz(1983), Principl 

es of Fluorescence Spectroscopy Plenum Press, New York, London] 0 WL9fc~f 

Waggoner (1986), Applications of Fluorescence in the Biomedical Sciences 
, Taylor et alfl, New York; Alan R. Liss, Inc. 3— 28^— S*] 0 W&t~f-V 
—7<DWW&&M\C'O^X\t* Mason (SI) (1993) Fluorescent and Luminescent 
Probes for Biological Activity, Biological Techniques Series, Sattelle 
fllfK, Academic Press Limited, London^ 35<fctfPloem and Tanke(1987), Intro 
duction to Fluorescence Microscopy. Oxford University Press, Royal Micro 
scopical Society£r#Bg£tlfcv\> 

W^O^@T^X.§ , rfe5 9?^W4@StCOv^T^litCKUTti, Taylor e 



(52) 



1 1 -500 8 3 2 



t al(1992), The New Vision of Li 

ght Microscopy, American Scientist ,80#, 322-335^- ^*#H*tlfcl\ 

**££ftx^* Mi>0»6. (2) asu<4vv^*y5r»K»«fc:*o 

^T^rfUXAO^^^i^^nrc-r-^^ffiT^^UXA (Martens and Na 
es(1989), Multivariate Calibration, John Wiley & Sons, Great Britain # 

ffll^TfrfctlS [Mason ({§) .Fluoresecent and Luminescent Probes for Biol 
ogical Activity, Biologi 

cal Series, SattelleSiA, Academic Press Limited, London] 0 Jfi^&flWi 

[Benson et al(1985), Cell Biol., 100, 1309—1323^— 
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i) (i i) Kv993i)y?Wt (i« 

£ T*mm<D 7<<fr9 S *D lc 

fclS^f *C fc*^C*S*v£>lffil*BI 5 a-5 b£*rf 0 H 5 a ttiKfk^P tf ^ 

( I MT 2) •fcffiDtttf&nfcX'** F^+a-^ffl^Tffifcfe^feSo 
vy;l/tt7k«Jtt«t?fiaWL, *)taiSttDMG7-<;l/**a-y (DM5 8 0^ 

^n^7^^7- D 5 9 0BiB7-r;I/*teJ;t;B P 5 4 5^>J77yW) £ 
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acfcfciiBSnft^o 6 2 3 nmOK-*tt^^nlf^i,0««}e» 
h ;WC AS feOT* 0 , 7 7 5 n mOg 2 £-2 ttBfifc L < D 7 

vwy tv^y vtmmtt % ^HioBiB^ * (« a « * y y/*xa<o p 

B 4 6 0) feL<ttJiaft^^y77^;l/#*ii*n^SCfcfcJ:oTI»*^IB?* 

%x*nt>tirctt%t, #e ^■fe;v-ejijs*nfesiift«. 7 7 5 nmtr-^os 

&S 0 c©ttM*3tfM"S«fc5fc. f**OCCD»caffl'rSiii:<0T?#SlliE' 

7;l/=rUXAA<fiefi*rS)!)% /^Xfcfl 5 ? [Benson et al (1985), Cell Biol. 1 
00, 1309-1 323^- o L^L4tf6, *tf**;l/?0£3fc*««©«Rfcl' 

So 

^Bji^&tcjs^^ 

;I/j^6©ii#*ffl£**fc»fc7*;I/#^ 

^ 4-^-;i/^[HlK-r S-7?T 3 Mi?* n y * 7 * /l/* ■KHBfcX'** h ;l/*jffi 
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fSltC&ofc [Lengauer et al(l993), Human Molecular Genetics 2, 502~~5l2^ 

— S- 7 ] o (mtf7-f;l/**a-7*SS*'r*ci:fc:<J:oT) $>*n-f y*55 

Ot>TtiHiraoka et al (1992) .Seminars in Cell Biology, S2is 15 3—1 

•*»«IRfc#aLft»<ltf46*l ,fc a*W»ll"e«S .[Waggoner et al(1989) 
.Part B of Methods in Cell Biology, S3 0#, 17$. 449—14 8^— 
5^ TaylorfcitfWangWk Academic Pressft] 0 



(56) 
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) 7^b^i-^a (3) aiBfeU<ttS53«7-f;l/#©SSJft, (4) M 

*^KJ:SiWtt^»f»«OffifflK:J:0, 3&£<<D5ftft CT4fc^ 
O*lH#ifB4#iJjSfc40ff««»4l«lttF I SH OBfc< y**-a/vf 

9 i/a y) [Emanuel (1993), Growth Genetics and Hormones 9.6 — 12^v 

, s E«9oae?*:PB© Ri*Btt*»s-r * ft * k « << ^ ft* 0 
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#©^>F{fc><*->*iE#ftftfttt^ s 

MJfc-O^f-a/Wryy^Hf— >g> (F I SH) tt»£2 5*Bfc*<<D 



(58) 
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aW-jB-eftStby/A^n^x^h (HGP) ttF I SHfcHi&*B», &g 
<fc o T pJ6E £ 4 o fc D 

a»*catt-rsck)b^*«o (4) ^ossaaffltcj:o, 

WSEBft*OttffltfRlfli-e*5o (5) «/rftyn->ri3J:tf«*S!»«:»'rsjiSffl 

^nfc^fe^^a'a^^M^^T^s^a^^iiaF i shu®*® 
wffio3Bfis?o, #a"r5a«!»*w63b^-rsc:fcfeT»#So £feF i s 
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(60) 
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Jt«yy^^^y^*f-*>ay (CGH) ttiBJftfe(t^>r^r^>y<OS 
IE*4DNAjbm^3fc**U g#4D N A jR"T 

«#cosm^ffl!a i t , o^(7)jie^"eDNAti*i 

fftt"? D N A cogfbtf jg C 5 4 o fc C fc *S1"„ CGH *3<fc tf BUM" £8ffi«: 
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, #-0*KTB»«OTrt<B±lf^^^ ft 
«0«Wtt*l\#?S3CfcfcHiILT\ cttSoarffittH&ofcfe (-rate's 

f i s H«ia^}BjaiPHET»fcSo cne^sa^**)* «»t»i^>://wos 

±xB©£ 5 £x *»BB<0±Ba«6S:O l ott F I S H#Wc£< fD3bfc7n- 

^sttffl-rsctfcfeSo f i sHtffl^ensDNA^n-^aw-rsft* 

let*, BWEJSfcffl^T tr L < tt^dT*^ J; -5 a^^f->*D N A 

ffiv^ctaoj^^nxv^o pw^f i sHSft»Ktt7;i/*o-fe>r>, n 
ttsas y n-y^sa sa^t > t b < tt«*sftfi-p««-rs c ic * o -nt 

m> » J PttBie«tt*"eiS«66nSo c<3!>*»ax*;l/^P-«i«?tfS«I©SJi£ 

*irr § ft^ < ©m a § y n - ^^^ffl l rc * n 6 ««g jwhs bra 



(62) 



O 

a-*iBffitea^*nSo £fe®)fc<9&jmcJ;>)> *»©:/n--:/fcj;oTfli* 

t*mk&*s*xm&iM&mL «wrta«**tf^4F i sHtftsotttua* 

V*6tlTV3 0 Tsien(1994). Chemical and Engineering News, 34, 34 

a*BSttS63B<Offiffl(i. -«5W4^tfT^i* [Bright et al. BioTechniques 
5, 556-563^-^] Tfe^itffl»lcSgg^|3ji*rS 0 ^HffifflStrt^SiftS 
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RutenbergO*H*B : a4.965.725#tE«* tlS * -5 fc) 
¥M#*WWfli-r*3o ^MlWic^i^:, »&<0**»a»*J:tfft 

i£<D 1 ffll«BI 6 a - d ic^-f o 16a te£*#S&0|ffl]!§0 RGB ft* 5-H« 
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[W.T. Mason (8) (1993), Fluorescent and Luminescent Probes f 
or Biological Activity, Biological Techniques Series, SattelleJill* Acad 
emici Presstt London©^ 6 o 06 06 a <D##gr?$l££ 

#*»8BffllBOSK:^J|f*:»<07 £ U C c < 

#M2tlT^5Cfc#W&frte&ofco 06 d ti06 b©X^* h;l/M*#M 
X^*h;l/fctTffli^c3B(Httvyifyy»«03B«*^fcOT*So 06 c 

fe^o tfc^oT, *Rw©*ffitt«aa«»u:j:oTBia«nfcffi^>7h (-r 

XflBRtiiSS (t"ftfc'555«).^5tt*^'r55«Bifi , X»*S [Haliwell(1981). 
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Chloroplast Metabolism - the structure and function of chloroplast in gr 
een leaf cells, Clarendon, Oxford, U.K.] 0 MBM^M^t^^ hMtfcffi 

WtitZfo*) [Parson (1988), Photosynthesis and Other Reactions Involving L 
ight, Biochemisry (ZubaySI) , ^2 fig, 5 6 4 — 5 9 7^—^, Macmillan, N 
ewYork] , Sfc, «H«i«SM}ttt*< Offl»7»aBT*Sfc«)7?»So fll* 

1 «!I«H 7 a - d K^-To OedogoniumacOS^^^a^ftT^gL 
fc 0 Sdeti^fe^Ssa (5 4 0 nm) T?ff btU jSft»*»oa«*X^* h 

Rite-** 6 8 5 nmtc^&X^ h;bAtt*fiajl6*^E»ft**©** 
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2S2tl"CVS 0 Marchesini et al(1991) f Photochemistry and Photobi 

ology 53, 77—84^ — 5^ \ Bottiroli et al(1994), Lasers in Surgery and Med 
icineifccfctf Profio(1984), IEEE Journal of Quantum Electronics QE-20, 15 
02—1506^- 

fret«2 ^(om^m<o^mm^mm^mic^^m^v&^o f r 

H-0#?fctt»*tf. (BWlEKOtftt&tifc) *Ht£«M«*»^TF 
RET*»&r*i:* (feL 5\ *n60SHft#fi? 
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te|Bt-SBfffl4#*tta»»OiiRKaia-rct*^tS [Hennan(1989). Fluo 
rescence Microscopy of Living Cells in Culture, h B, £f!8tiU 2 19 
^2 4 3 >\ Taylor and WangSIJL Academic Presstt ; 3o<fctfJovin and A 
rndt-Jovin(1989), Cell Structure and Function by Microspectrofluorometry 
, fflS^ Academic Presstt#!$] 0 

FRETtt30<D/<5^-**illS , r5c:kfc<fcoTl5tonSo CftStt (i 



(i i i) r*^^RiRif-^TfaiE*nm©7*^^*^if-^»«7» 
5m£.yamm&*m^z> ctic&>), f r e t ic^mz c t *<-e 



(68) 



x om&tm ti^ 0 s -ess* w 4 1 © ? « * 0 ffc<o«s nyh^xhss 

[Kam(1987) f Quarterly Reviews of Biophysics, 20. 201—259^— e 

Oloti7X-;l/B (hy^^^xy) % 1-&fr^7^y?&m?;&D. 

»7X-;1/ B D N A©»KSO «fc 5 47x* yttflBWdBfi-U "X*5/>ttH 
KMC D N A ® Vttffiffife «fc-tf 7 X-/I/ B ©JBWfc § # * 

tv^o <fc 0«5fiKffiBStifc7X-;I/B-x*i/>a^i*o*f f ;VTii, 

yj — FU yt:feJ:tfBI« [Friedrich et al(1990) t Histochemistry 93. 247 

-256^-^] «7Xr^Btf»lDtDNA^©«ltyxXr;l/S»K:jB'&'r 
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i/7h^TS^ cnttJS*Lfcx*S/>oR«ffl3efc:J:oT5l*iEc*n 

fcLTHBaSStlTl/^S-fFriedrich et al(1990), Histochemistry 93, 247—2 
56^—^ ; Bittiroli et al(1990), Lasers in Surgery and Medicine; Profio( 
1984), IEEE Journal of Quantum Electronics QE-20, 1502—1 506^- ^ ; Herman( 
1989), Fluorescence Microscopy of Living Cells in Culture,/^ — h B, §58 
^> 219— 243^— >\ Taylor and WangS^. Academic Presstt : fc<fctf Jovin a 
nd Amdt-Jovin(1989). Cell Structure and Function by Microspectrofluorom 
etry, |jl5$> Academic Press£t#£8] o 

* y t tr > z nfcXE * a > t omommmm^om^mm 

[Erler et al(1993). Modern Pathology, 6, 612~618^— >>] 0 BWM 
roglou et al(1992), Cancer 69, 88—212^—^3 o *RBI§4>2Fttfc<kS4Wfc£ 

»a»*ffli\ &&znrcmmc&if%niE?u^yictt?%^Tuzu*?? 
w 2 Testis; ■ ~ 



(70) 



nfcjhllljfliSS^-rfctDTfftSo Bl8btilBBO«^4«lfiT»tt, fc^tf^CT 

'hsa> if^toi/EttmaaK^*©**^^ cn&©x^*h;i/ (a-e) a 

;l/AfeJ;tfC*it«snfeW cfctfKftSns* »B«vOl/fr&#fcj£ 
<DX^h;V (B) tt«ra»a*{k, ^fcttaftSS^-To B 9 b ttfflBtt-CiB 

SfflBTEH (A-E) tta«*K^«TB»6nSft«SH©iEHfcftS<»tt»tt 
X^ h;l/*, ±B«***f SttO l TJffltDBftSX'S* h;l/fcJt«-T«cfc 

> y £ * an s as t ;v =f y x^ »7c<o»jefltt^ & y u- u^/witt**** s 
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ylfvyiHSS^'rfeOTfeSo 01 0a&H9a<DX^h/l/A£#j*gX^ 

tiHl 0 ct^-raiHttvy^cJ;oT$19*n«o HI 0btiH9a<D#f&X 

»OS<-flH©«aiS*^-rHl Od©aftlttvy^k:J;oT$Kp.*nSo H9a 
0#BBX^*h;l/C*ffl^ft'Tylfy^»<Dtt'\7 L n»n^y*Bll 0 clem 

tc, Hi 0dti/B9aOX^ h;l/DfeJ:tf Efcfi^fo-efcvy evyicj; 
X^h/l/ (HI 0 c) ttBBSfrfcS 4 OnmfcftV»TBWftlf-**SLTfe 



(72) 



[Friedrich et al(1990), Histochemistry 93. 247—256^— >>; Bittir 
oli et al(l990), Lasers in Surgery and Medicine; Profio(l984), IEEE Jour 
nal of Quantum Electronics QE-20, 1502—1506^—^ ; Herman(1989). Fluore 
scence Microscopy of Living Cells in Culture,^— KB, S8$> 219—243 
>\ Taylor and WangS!^> Academic Pressth ; fc<fctfJovin and Amdt-Jov 
in (1989), Cell Structure and Function by Microspectrofluorometry, IS 5^ 
x Academic Pressti 

«te * o raw * n « t o k a« b fcflWM&attr %c 

sxs, (b) *©*>^v*)H^*abT«w«i«. c«e*B«tt 

5ICU (i i i) tt«i«H*<0 2*7c7l/-*«-r«*ai»±fc 
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-*IS^ttR«F«BSOH»k U ( i v ) T8fltt*o*ft < k 1 1 oogfg* 
HIE U T*tHKfc: <fc o T£/S* tifc 20Wt-l/>h JlfiROHOJtBS*^ 
y^l/^tf^-trMco^Tlpl^c^^ns^^tcU (v) lESgB£ffi^ 
T**ffl«BISOffl^*«FllBOH*k bTE»U x-*<D|g 1 flMr:i-7«B 

sfeo-ettftw ny^-h*nrc3tttt*y^;i/(oaa3t, K»jt, Raw, t 
z>o )tttt^45ttt&«*cS3fcbrfej;<,'PAtf, u— if, Sfe^> »B3fc 

«icf¥»«-e:scttft»#So -*tc7 u-i* ex*aw> ccd, »ai*^^ 

**. yy?Mt. mm, mm. *>b *6*****w*^y7i/ 
t-rsGk^-e*, fch*^tyv^4safc**"r5t><oT»*oTfej:^o ana 
tt^y^6*^iR««nft«BB, ask, 8&EasiSs sttosi^K^ae. »a 

WBTMBoTfeJ^o lg<offl§i> MftlU& AH, €fe 

SS, ^> JBh 
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gffittw fcf yy7;I/JU XA^gfflbfe, «g#*.fe7»y A5*P?Bffc1M» 

aftitt^y if y^r^-r^c tie *oTfftotisiMta»tf. t^fc«iao* 

LT, «BO/J^OllBoa»fcb<ttfb*flMft, x*;!/*-^ fcKtt 

H 1 1 a — dteV^'JAS' (Paramecium vu 1 gar i s) ©4 

RFC) fcl*9W*&ttfcX'*» h5*Jt-^S/XxA*ffifflLr4(*7*y 
A^fflft, 7>>Ui*i/ailBtt»fe3ttai C><>hV<Xffi*5 4 5 nm) ."eft 
iEU *fiffit*c©^XxZ>T?iiteLfco X^^h;l/1^3j:U : 2T*ti6 3 0n 
mfeJ:tf 6 9 5 nmfc*»5»)t^— *A*^»ca4oTV^C f:WB»6tl 

7$ y A^i^«K$nfc8io*taxo3i»«i«a3ifi»*H 1 2 a tc^T 0 7 

*yA^fflBSS*tcti*>ir^£^ ± 
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(Dgmtftz. vwhi/im (011a) <ojaa*±tf*i&^&aR*tifc5 

^Wl^itSLfco ctiSOSIS**Hi 2 b-f tc^-To 
01 2blc^-r<t9^x 01 1 a©^*h;H*#Jafcl/Tffl^*a«tt^ 

<«iaSWifcJ:tfPKS(l[**^ , rfeOTft*o 01 2clc^r<fc?fc:. 01 1 a 

jWc43o 01 2 dfcSVrjafc, 01 1 b^X^b;V3*>L<&4£#19£: 

ofco 012 e<Dmmmi I c^X^Wl/5£#^LTffl^£S^^y 

06 3 0/6 9 5jt*^"r*<iaS*nfefll«*M6*>fc:Lfco Lfctf oT. 0 
1 2 e^ll-^77rfUyy-A^<fcS^a^jifTbrcSK^fe^o 01 1 - 

nmtf-^fc<fctfffiV>6 9 5 n m£— ^fcarfo it*Lfc6 9 5 nm^^fi 
a^SffttfcSHfcgffcS-eSCfcft^ IBS^nfco 01 4ati01 3<9X^ 
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JcttOPKfiWjEfc^-rs*^^! fc*tf*^^I I O 2 oojfflBlffllB<Df*»K: 
£oT$&i;£o 01 4 bfc*-t2o<DfflB«\ 01 3 0X^*h;l/2*#BatL 
Tffi^TT y^Stifc, 5 fe**4«ija«B*«^*feO^ 

*n^*l*^yHSJ:tf#>ryi I aUBJCWC-rS [Morris et al(1994).Appl 
Spectroscopy 48, 857-866] 0 01 30fifftjtt3ftS;*'<* h)V3 *JBttttVy 

o 

Jtfl»fflOlHl<E7Y;l/**ltt4**«Sffik:«aS*T?a^^ [Morris et al(199 
4),Appl Spectroscopy 48. 857-866] 0 7V XA#¥^ttfclS#£t>-&fc& 
SfaSjtfiU— WMHIffi [Trepte et al (1 994) , . J . Microscopy 176,238—244] 

o 
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t)UD£{tmt 2 O<0±X6** 6 ft 0 , *<D\ Ottft f.^xv F1M h- >X 
tt/hB<OHRHUfcbT, fiffi«*«Brt^o^n F vtf^yytcJcoT&ftft 

K<fcoT, ta*5M»tt««tfx> F+M h-^Xtt/hBSlniTkiWIS-rsxy FD 

tfB) izmir zoic, ^fmmm&yxxyT^ryicmf&tZo shmkp&o 

7^i/»)A0^6 3 0 nm^6 6 9 5 nm^MS^>7FOfflllT*S 
Jc^^nr^D, c©J:5ft«ft*^i;fcJBBB^Offi«*W6*^bfto 

tf gitttt v y if > y tc J: 5 

7;l/F-^-A^t)L<(iovy^x^S£Ov^nMcJ;§^!fetcS^<o 

5 * n»«f «ti£*©»ffiT?sftfe« nft«B^ £f#*>n£ T-^sswi-r s c t & ■ 
&$>t>nrc 0 -r**)*, M*7h7*^a>tt*ffl^r, ^vyux^ (Gaib 

raith et al) itm^Mmm(0mSm&«9mm»<D9i&^{t^ti oTUiBJl 
"CtrS^CfcfcSLfc [Galbraith et al(1980). J-Microsc. 119(3) : 313—30] 
o y'J-FU^bH (Friedrich et al) tin V/ ^X^-^-AlfSife^ tlfc - 
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X— ;l/BO*f-*>fc:S*f *fe©fc*tlft [Friedrich et al(1990), flistoch 
emistry 93(3) :247-56] 0 X*i/>©7-*>tt±fc:aMctt*BSftfflk:«kor« 
HfitttODN A - 7X-71/ B«^f*(07X-;I/B*l8fc:fid'r* o x*S/>© 
iRttx* s/ > <D D N A - 7 X- ;l/ B m^fc<D 7 X-/1/ B #« t coffl 

Sf^ffltC«feoT^fe->7 hi"* [Friedrich et al(1990). Histochemistry 93(3 
):247-56] 0 **n^yttft©3>lf a-*fk*nft5Mt5*a»«f*fflt^ 
Cfcfc«kD % XW? (Spina etal) &&&&£VmW%MmM<Dm<Dmm%i 
KSU*BB6)b^Cbfc [Spina et al (1992) ,Virchows-Arch-B-Cell -Pathol 62(2): 

119-24] o c©*ffi<0JB»i, ^^-y;l/>7;l/F-*-Aifffit»iftfeStifc 

*\ ^n^«jim3S®. -r&tos (i) &mm&hL <&®m%wm, 



A. (II) *Jftftttfet<tt*H**«*S^ttiElR»«B, (I I I) iE* 

fettfcL<tt»»aR3P*. *SlS±iElR»3»C [Hayhoe and Flemans (1992) He 
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matological Cytology 3 )$u 11^— >\ Wolfe Publishing^ London] 0 IE 

. «*nv^>«BSi:«BiJfl:2:©|ll|OfflH8, «a)«fi*tt*±tfaiBflMEIlt 

-r&toftaaisJ:tf»iRX^»h;l/*Sfco Hi 6 a:fc<fctfl 6 btt*ft 

6 a<DX^h;l/A) ttJWttbfc/<#->*M'f So I"**)*, HI 6 b£>X^ 
* Ml/Afcgvr<fc'3fc4 5 0-7 OOnm0«Jgfcffi^JfcS»**^5fcftfc 
. »lRft**5 SOfccfctf 5 7 0 nmJctl^r^ 

So 5 5 0nmc0^>®iRlf-^8t^b^Sn^vyx^-DNA^WcH3i 

fc 0 ^ifii^Jia*tOKiE^nv^> (M?LtfBll 6 a^3J:tf 1 6 b<9X^ ' 
B) C*550~720n m©^«i8Er*lSV«fe*«fc *fe)^a«*43 J: tf» 



(81) 
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)i e ) feet tf Moimmmr \s-itmtEitztitc#yt>**- >*w 6 Lfco 

01 7 a~pfc3Vt«fc3fc* ll^nvfx ^xn^uvf-yfc.ttfjBBjlSM 
f£#<DX^h;l/ C^ft^ftHl 6 aOX^^h;l/A, B. C) **j6i«3RSO 

ao^Sfc* attittvy iooa«snrc^* h;i/©B»»»fc 
iHt+a-^oflsox-^ h^fcowoastuc-rso sBBS*nfcB»iyi/ 

^h/WiJc&MHLTV*. Hi 7 a, 1 7 e. 1 7 i^tfl 7mKnf 

*S-rfcOT?«So 7ERGBiB«*ll^«ci:fc<fcO, afkttftt^ 4O<0l 
aoftlS^SOTIBH'-Ptt^aWfeSSas^S (Hl7mkl 7.l%Jt«*tifc 
V\) CfcfcatBStifcCx, HI 7 b. 17f, 1 7 j 1 7 n(i. HI 6 a<0X 

7 c, 17g. 17 k, 1 7 ofcBl 6 a©X^£ h;l/A*#BBX^*h;l/i:L 
Eg£it& (ffil*tfHl 7 f feefctf l 7 g-«Jttt) Tr&ts ffl»»lS«*^^S 

a (f nf n§ 1 7 bfeAtf 1 7 c ) it. ±n4tt««^ swuJs^ltv* 

o HI 7 f fejtfi 7 . g ttWMStt****^ KiE^nv^voiMtt^yy 
fc^n^nv^yfcJt^T (H l 7 f £0 l 7 g-ktk^T) . SWWtt* SS£ 



(82) 

m(o^mc^ommm^u^u^y/^y^-i/y^<D^it^m 1 7 j , 17 

k, 17n, *J;tfl 7 0^*1-0 «W»3f«OKiE*nTf-> (HI 7 n) * 
j:ff^rD^D7f> (01 7 o) a^^nv^vcDS^oa^BI^^-rc: 
fcfc»§2ttfclf\, HI 7 b. 1 7 f , 1 7 j fc<fctf 1 7 ntC^-TJ:?^ WE 
*nvf->HHtt«W«fe*HiUfco HI 7d, 1 7 h. 1 7 1 $>£U 1 7 ptt 
, «BB«#!HX^* (H 1 6 a©X^ h;l/D) 'NOMHttvy e >y«c* 

ixwznrco nt&mm mm. ^v^mm. hi 6ox^wi/E) im 

«0«v«W«:ft^«Ki:tt*aWfcKi3y$nfc (Hi 7 ki3J;tfl 7 o) 0 c 

^S6#J 3 
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Httfllfl»OJtt***tt (PDT) tt»#WfcLfr8S*ftT^&1^ [Marcus 
(1992), Photodynamic Therapy-Basic Principles and Clinical Applications 
. Henderson^ <fctfDougherty<Ift. Marcel Dekker, New York, 219— 268^— 

•MMfcfc&fe&SfrfcfittW&S [Nelson et al(1988), J Nat. Cancer Inst 
.. 80, 56-60] o fch©»fe*nfcJlfeBttPDTfc:ttfllJEfcfifB-&'f. (flj 

AfcflEKO) ^5->*2f«€SBtfllttk:EJ&r« ttttttlt £ftfc [Faviii 

a et al, 

(1991) Br. J Ophthalmol., 75, 718-721] 0 — ^ ^Jt^tCft-T^ 5 -75 

/ l/>ry (A L A) KfgP D T©H«a»«feJ:tf A L A*fl*Lfc^K»4 
Hfe^PDTcO^m [Malik et al (198 7). Biol. Ce 

II. 6 0, 3 3-4 0] ii»fiHPDT(OttaBfc«rfcftRrflEtt*BBV^Co 3 
Jfil#affla*-e^lSWBfl:5 - A L A*>64^j«*tlft^n r-#;l/7-< U > (P P 

[Malik and Lugaci (1987) Brit. J. Cancer, 56, 589—595; Malik et al 
(1989), J. Photobiol. Photobiol. Photochem. B, 4, 195— 205 ; ^o^O^Hanani 
a and Malik (1992) Cancer Lett.. 65, 127—131] 0 5 — ALA — PDT (it: 

filStejSftbfc [Peng et al(1992), Int. J. Cancer. 52, 433—443] 0 ^3fW 
4 5-ALA-PDTOafflfeL<t«0±#*i^ttll«OiS*feJ;tf^03e 
lM©W^C43t^rKV««?tt*S'rct3b^*hfc [Kennedy and Pottier(19 
92), J Photochem. Photobiol. B., 14, 275— 292 ; *3<fctfPeng et al(1992), I 
nt. J. Cancer. 52. 433-443] 0 Ctlb<D&mtMMfcft%t*%£BMfeK& 

t&$><D?&Z>o 5— ALA — PDT ttJBRWMJ&ftOfeftOS^OSIlAft 
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CtftTjkZtltc [Malik et al (1987). Biol. Cell. 60. 33—40] 0 

■fe^SfbA^s^tca?), ^4<tti oox i oo cr&fe%io. ooo) 

C<D§toT\ *X^HfeBfflJIS> v^VB 1 6^n->F 1 0£, 1 0%^> 
S&J^i»fe<fctflo**K*jSlinLfcR PM 1-16 4 O^ift [Malik et al(1987 
), Biol. Cell, 60. 33-40] , tffitOt? Is— h fe L < ttf^7/ y (The 
rmanox) (Nunc. Napervile IL) T% 5 %<9C 0z%$tfigl9L<D&& 3 

7 tcDSH^TlSSLfco »fr<Dfc», tmit h V 7i/>E D T A^BM*^ 

l«Bfc2ll]|f«*l,;fco HfeSB 1 6MBfcJ:5rtHttPPO«iKatt (l) 

ii%spg*3cfca r ^n^^< (2) ^aaie^6*sfeo-e*ofc 0 Rssntin 

2) ?%:t>%5-AL A (0. 3mA) fcOj(llill^2«p«if 7f<0 2 4^MO>T> . 
>3>*f5ofco 5-ALA-igifc<7)pH{i7. OfcBMBLfco $m ( 

2) a,'«iia«^by Kku PBst»i-rsf. *;i/7^u>aa*TEo<i:5 

X (S i gma) *1 NONaOHfcJSIBU «KWB«*T? 1 OmMS-MHR 

QLT) KlO^TfeBCfia^fTo^o 

HfefflB 1 63BUBtt±E<DJ:5fc:DMS043J:tf 5-AL A©fffflKJ;oT# 
;U7>rU V**81LT*0, Cft£*fLT3 2 0-4 5 0 nm^W3 8 
Onm^'Jyyx rilfeftj «*ffl^T 1 - 5BJB0jH«*ffV\ 2 0W/ 
m 2 1 Ufco SBJS&ti 1 - 4 k J Xm- 2 OftfiT 
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mftiZttfCo B8WttS?5^*^-*}KSfH I - 1 8 (Lambda Instrumen 
t Corp.. HE, USA) KckoTMgLteo 

(2) looxi oot!*-b;l/<o»Jtt»}tt«, fc<fctf (3) iHttMHtt^vify 

h«-c**o ^1 8 aic^tkoi^ ±<DmytmmMmv^<o±mict>rcDX 

o cn60ffllBrt/J*mWt^^ 019afi 

, ^tvrn^i 8 afc^uft«iiaoafts«iiafi8ttfc**u **io<Dif-* 

£6 3 5 nmfc:, & 5 1 O^tf— ^£ 7 0 5 n mtStS 4O0S?£X^^ 

tgftT^ hM*B 1 8 z cdSSISO 1 0(D/Mfi^6aB!*tifto 0 1 8 d CDH® 
(i, aSHFnfcX^* (01 9a®%KD *#HRfcLTffl^fcaittttv^vf 

ortHttPPttiaesti, sjtssttffiTU 01 9btc^tm>si£x^h 

7W46 2 5nmfeJ:tf6 7 Onm-^OiE^riRlOS/^hSW^Lfto Cft£2OC0 
£-*©B0MU±fi«JS+^^ 019b£> 

(Httvy if 0 l 8 d £g*W£[!0ffi&, 0 1 8 e tcjjcf gffc 

4«*«j«ufco 01 8 cicm-f&oic m^m^mm o») ©»c* aigco 

S*£«iWBfc*«**i'fco 019c tc^-T <fc ?lc, 018 c OmS&Z) 2 O£0 
aft*jS^6»ftX^* F;Mi6 5 0-6 7 0 n mlc 1 0©fcf— **^LTV\fc 
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o (018c) fc L < tm 1 8 f KiSLfcfc Wi0 1 9 c £>m&?5jVf X 

fctfoT, »Jtt«{ktt2o<D±H*^i-c:i:A^#fto l oti^iMS^at 

^•BttO»V^3ie»fcLT©«liaTU^I/7?Oi^rt»©»* [Konig et al(1993 
). J. Photochem. B:18. 287-290] fl&7^ )fcfi8»+® p HgffrDpJtl 

a*fc«fctf*# [Konig et al (1993), J. Photochem. B: 18. 287—290] 0*— 

- h LfciM^rt^nraftstifco ■ 2 o a immmmmc&v znm&p p 

fet)^HC^e»nfCo 02 1 atC^t*^^tC, 02OaJc^L^!SO5O^ 

^-**W6*KLftd ±&JKl£-*tt6 7 0 nnu flS©e-*tt6 2 5-6 3 

»HttPPttWI|Jfe«5#<±ltt»ftP3»EII»i:a{fcbfc 0 4O£0l^Ot!^^ 
;WuB-r*BI2 1 bfcijrf <fc?*C, 6 3 Onmf^ilCiXL, «3tttt6 5 0- 
6 7 0nmt'>7M/fc o 4 0©fl^©lf*'fe;l/fcHI'$'*B2 1 clCTjkt&olC 
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£6 3 Olo&TS 6 7 0 nmtc^bfco 

^*h;VJil»-r5pH©KWc|!i'rSftlStt*V^X [Pettier (1990). J. Phot 
ochem. Photobiol. B: Biol., 6, 103—109] »C<fcoTS*tlft 0 &H14PP4) 

HS60O4 

««§fc«tfT^* 0 *€«tt*0J^J^ft«±tf yJfc^L [Muscatine 
et al(1989), Proc. R. Soc. Lond. B 236: 311—324; Lewis and Smith (1971 
) Proc. R. Soc. Lond. B 178: 111-129] , V&<Dtmfa*&mmm8kmk£ 
LTKlR-rSCfc^T-tSo AX^f>^[>r'J7 [Muscatine and D'EliaO 
978), Limnol. Oceanogr. 23: 725-734] ti iSSHttJ" > if tC&tt & T y^ErX A 

©Rjfcfe* tf * o Tttii u c tutweauc * sH(t*s»t § c t 

*^Lfc 0 TV*x^A»«oafka:«^|flD*BMB*fc:BB*4*« [Muscat 
ine et al(1989), Proc. R. Soc. Lond. B 236: 311—324] 0 >Wr7l/ [Bythel 
1(1988), Proco 6th Int. Coral Reef Sym. Australia, 2: 535—540] ttf|£§iK 
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SBfitfc*^ £2r>Sf§t*& Dohannes et al. (1970), Limnol. Oceanogr. 15: 
579-586] o 7V*-*AOrt»fliaittlB«0»B*OV^<&*^ftie-rSo 

»^8IOlllffl!B*tt*«ttiefc<koTMI8*n« [Hoegh-Guldberg and Smith 
(1989), Mar. Ecol. Prog. Ser. 57: 173— 186 ; fc<J;tfCookand D 'Elia (1987) 
Symbiosis 4: 199-212] o V> J £&»fcmkLT^* 

*ti65S«<oll€««BSo*ira««JB<o ^ 

*3<fctf^o.;l/^y [Meyer and Schultz(1985), Limnol. Oceanogr. 30: 157— 

166] tt*v=r»»±K:*tt«*^ 

k^oT&Soa^vx;^ c k*5* 

(Cryptochirus corallidytes) ttg*4it>dr#tt*0 < iSWCSiHStl 
, -YX7X;Hx^7 hOTr^^^x (faviidae) tJ-yrffcHRMftfeOT 
$§o '#7 7 [Potts (191 5), Papers from the department of Marine Biology: 
33-69] ttCh60A-0»«feJ:tf*n6©<tf*i«:ot^TE«Lfc. Lfr 
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fcf;l/#V^-X (Pyrgamatinae) If 77 7 ^ 'J -**J*«7^y#tttfy:f 

ok et al (1991) Hydrobiologia 216/217: 285—290] tt7S? % J/# (Savignium m 
illeporum) ^6SfiH*nfcU>tf* 

OS± (Mlllepora dichotoma) Ofc^Sfc JzoTftiRStt* C fc*SLfc 0 

-T^-ra (Lithophaga) aftftU-V^OWISrtfcJBtt-r^ [Kleemann(1980), 
Reef. J. moll. Stud. 46: 13-54] 0 J#«*J«ftfflf*)iBf 

5 • ^'J^"7^;l/V (Astreopora myriophthalma) {C^S^SU h7 7 — # • ^ 
>7l^X (Lithophaga simplex) fc<fcoT^Sft*7>*-^AjW&±*J- 

* h;Wi*<0**«* 6 8 5 n mf*5fifcS-rS« M&««»Ti 
€4 6 , fl&Off ft » * ft 6 <DM L ft x*;l/*- £i±& a tc 

eas-r s & * s o c o«jtoasstt*n« a <o« m*5 * tHta t o ©fc aw> 

[Kirk(1983). Light and Photosynthesis in Aquatic Ecosyst 
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ems, Cambridge University. Cambridge, 401^— i^] 0 365nmfcL<U;4 

S^^SSS^TfeS [Mazel(1985). Mar. Ecol. Prog. Sen 120: 185-191] 0 ~ " ' 

/\— [Hardy et al(1992), Mar. Ecol. Prog. Sen 88: 247—255] tt* 

fe. 

o 7r^fX'Aij37 (Favites halicora) fcJnC*— (Cryptoch 

irus coralliodytes) ^ dT— 7X h • U^7:*;l/^X (Goniastrea retifor 
mis) fc'jy77— l/yte^i/Ti- (Lithophaga lessepsiana) , feifffc 
Kn-tf-ydT (Millepora dichotoma) k*7i?y# (Savignium milleporum) 

Bttrtfcfrofco K^fcJ:**—* — Ify* (WaterPik) T^VdT^^jtLfc 
Donnanes et al(1970). Limnol. Oceanogr. 15: 579—586] 0 

<D tf * L , #v>T^ft v y 7*P<Dfo<Dt'<T<D \£ 2 -fe;l/* c <o e * -fe 
;V i: Jt«*T £ C fc £ o TffrS Lfco MfoZ ttfc fcT^-fe/l/JCJHffil Ufc»3tftJ&W 

£f*tf>:J(D^«i. tf>:f*«**fcEU »5U>X*ffi0mtfcX^ 
*Ux;l/*4 1 -fe/>5>y (Or i e 1 Xenon 

Lamp) xmmLtco 380nm-580n m©j£flf«Bie« ( hV V, 5/ 
37h (S c h o t t) a<0BliS7-f;l/^B G-3 9) *-©7-f /b*tt 
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(oo g- 5 9) zvyJtwmmiJtvtviBtcBmLtzo 

**;l/*iffltaLfc 0 #5RWT», a l fe*tf»50lf *-fe;l/HOE»i2. 4 mm 

T*ofc« &v?*fr<DKfttmmt<»MmttmytmM crf i=»t/afi 

tf £ «r;l4c Mm-3V %C£lc£r> TWZfJEMit U # 5 if * -fe ;l/liWJ<D«*MI* 

ft/Co 

aw* 6 7 1 n m-e«as»jei;-**3i^ro 

«4ft*a«F-rS3OO*>^*»«TLfe 0 H2 3a, 2 3cfc«ktf 

2 3 ettiEa{tl5<0 3O©li*O*lf*-b;l«3t^y^ fcJ:tHWfc#*Tfcfl!^ 
fcfflSfcijVfo h5>**Mi#£fl*«raofco ^2 3 b, 13d**tf2 3 
f «±E0<fc3fcIBB{fcSnfc6 5 4 nmfc£tf 6 8 5 n m©BH^^tS«» 

fco 7r^fx«A»j37 ®2 3b) < tf^oanraaf^jttttWBft 
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(**VP*U H2 3d*ckt;-23 f) "etth5;/-fe*hfc»ofcW«ft$«><* 
fro/Co 

ffl*Hirefc£ 0 Stum GftflO feS**. 7r^-frX*±lf*y^h^;l/X ( 
02 5 a-ciC^t&olC, 3 I TMSiJlST7 ^iil 

, #^T;V^yXAfc«o^TtOHoii*W-* , r«t:i;fc:<J:»), 025a- 

/l^X (02 5b) VIM #4 (4mm) ©*>T*>ifittlt:J:!)a;iHilft'tf* 

S^ CtittlSftSSS^h^V-fe^h (H2 3d> t?e4B8S*ti4^ofco 5 
U7#5 • tV3 hv. (02 5 c ) TMu (3 mm) i5#?Ji&{t*ftfc 

SHKD-9'>J3BI«±fc:#aE-rS3b<, 02 5 b^-Trf-TXhUT • 

- (Cryptochirus) © < &&2ftfclKiRft4)XtliR a 0 h 7 >-b * h fc» 
cn&OWi< (f*B«cfiFtt"r«3EE«ftSI»-p*5o :J-7X h U7 • 
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P>ft£ 0 ^-7X h U7 • l^7*;l/^X:fc<fctf ^ b7#5 • 3 h 

J; tf t ti 6 > d<DBVi<OMWc <fc & €> 3 5 0 JtftlMtlO^n 6 O 

SJiSSti&o iHfc»«#*Ttt l 0 " 4£j@x£f6lf *-fe;l/X^* h;l/*£jSU 
cn^ox^^ h;l/*m^c7;l/dryx^»Jt«fe*tW**RltttLrco v© 

KT*#Sfc3aSf"f, i»tt-Tye>yfeJ:tf||«|!B«-r«Cf:84-l?*&l^ [Geze e 
t al(1983), J. Photochem. Photobiol. B. 20: 23—35] 0 *%$34)£&<D&'5 

**ffl^TjHW*l&£L [Johannes and Wiebe(1970) t Liamol. Oceariogr. 15: 
822-824] , ffitiJ& fttiiZfTVo **-*-tf y**fflV^a«8l«StSC 
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i/^gM^^Uy^-tf— >g> (FISH) 

<fcoT, F I S HOWffl14^iSi6§ 0 COSS, F I 

±jS©<fc5fc/K*>rv^3./W^U^-tf— >a V (F I SH) &#<<o 
fctf**0£A«»JK*, F I SHfiSBttKSJcJiftL, *-»epE5!k W# 

W?ttt«t»). tct?i 1 4^o^-x (kb) fcl/^JB^EWeftoTfeWRpUB 

-c*s (f iTx entire <f$£«£*#£t-u 1-5-30^x^7^ 

BSfcfSfeOfcLTS3rtlT0^S [Rudkin and Stollar(1977), Nature, 265 
, 172-173] o LfrLfctf£, !£*<0#ffiliffiffl?& t>, ffiffl««HlfZ**So tt 

1 7te«Fa»4DNA^n-^*fflt^fTofeHWF I S H9J£<0 1 flf9*#tffe 
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^Xri.Ti!liS6J;tf^LfctOB-<0*>^l/*SU 02 6cttf+^ 
I/yK (T) 43<fctfn-^^> (R) Bifctt0£ftX^*F/l/*S?- o 
02 6 cfcjjVf £-3fc:* f+^Uy Ffc<fctfn-y5>©5»K£-*tt l 5 

cfcti«a&THii"C*3 3o 

02 6 a^-raiwBi^abfcA^-F i sHmttzmsKtzt* iew&r© 

<tt*l\, — 02 6 blC^-r^tC X^* h7+a-^>XfAtt#^ 

fetCcfcoT, 02 6 ctc^<fc9lc, yn-7^sw^«<o{a:g^is»atc 

$0, Fy F3J3*tf 4ttn-^y0fc(B"eS*o 
V-is 3 >'&<0 F I SHiBS0 1fln»Wo 02 7 att7HH«*5*U 02 7 

^'J ^-if-^ a >SO 6 -3©8Sfi*<D7^* (SSfttttc: <k o T 1 . 8. 1 
0, 1 1. 1 7:fc<fctfX£^/l/2nT^£) %tMt 0 (ffifcf*. ^n-T/fc* 
tf&feft^PMffllCO^Tfi, &j&<D^ 2 fc<fctf Chroma Corp. Cat No. 6 1502 Of E 



(96) 



«*#JRS*lfct\, ) 
H2 7 attBW©»ja«07cRGBH«*STfe07S»)^ faM? 

i ; ^>7^-C ; W-B2 ;»-Y :«-G ; fc<fctf*-R?&D, ««fcttA 

7/1/ dry X£*SfflLfc»fcttttffl*nfc (H27ak27b fc*ittt*ttfc^ 

ffiffl*nfcyn-^tt»feft:8 f 10, 11, 1 7 43<fctfxcOijiIIi*^«fflC> 
SOOalfx^-r F7n— 7, *cktf!ftft*l ©*^rnT-««ffl©5y Ftf 
-r^F7n-7?&£ 0 ±E*fttt©£*'*J:tfDAP I*!»*»&'(ba. 

ckg. ) *«w sfcfefcttffltfcffje*. ^n^co^e-^^<i:t>*Axw 
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& 2 



8 



(C) 



1 7 



1 1 



SpectrumOrange TM 1 



1 0 SpectrumGreen TM 1 



Aqua 1 
Texas-Red 2 
FITC 3 

Texas-Red 2 + FITC 3 



backg. DAPI 4 



588 nm 



538 



nm 



480 nm 
615 nm 



525 nm 



(B 1) 



W (B2) 
M (Y) 



CG) 



615, 525 nm i (Rl) 



(B 3) 



1 Vysis, Downers Grove, IL, U . S . j5» 
K— /> 



2 7 cfc^L,fc6O©£##0£4©E£{fcSttfc^5/y*?-+ 
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A^ffensckfcioT, iJsaatosF^tfKS-e*, <k9iE«4i6*jwi&ft 

So 

co»2OEWfctj:0fi^»*TM^^yy Kfk-r^o co^n. ssa^y 

*»Ofet<»attlLfc!ftiBJi:HftftLT. 02 6 a-bfecfctf2 7 a-c<0 

^ Kasten(1993), Introduction to Fluorescent Probes: Properties History a 
nd Applications, in Fluorescent and Luminescent Probes for Biological Re 
search, MasongL Academic Pressfct, London, 24^31^— S^£Mtfi£tl5o £ 
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, SkfccD^gfcffl^r (^tf3^?S&£ffi^r) F I SH£fT5^ 10(9 

or, f 1 SH»Wcx^^b5*a-ys/xf-A*«ffl-r5c:i:k:j:or, » 

Bo»*<H6nri^Ji^fcttfiBa:»ar«So 

j6«rMlB'rSCi:A , r*« [Ferris(1993), JAMA 269: 1290-1291] 



H#31ffSHi'fcfr**HirS*U-->yx^^a-;l/*S*Lfc [Diabetic R 
etinopathy: American Academy of Ophtalmology Preferred Practice Patterns 
, San Francisco, Cal .: American Academy of Ophtalmology Quality of Care C - 
ommittee Retinal Pane, American Academy of Ophtalmology, 1989] 0 

ntfeHtos-f, x*u-->y»afflsft*tfian/>ci:*^*nrt^ [javitt 

et al(1989). Ophtalmology 96: 255—64] 0 Z<bWi\ts <SKttOKt\SSfc. 
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tl%> [Diabetic Retinopathy: American Academy of Ophtalmology Preferred P 
ractice Patterns, San Francisco, Cal. : American Academy of Ophtalmology Q 
uality of Care Committee Retinal Pane, American Academy of Ophtalmology 

, 1989] o IBI»07;l/*u^>JiiSiHBffittSftHtt«tfftonTv^**V ftft 

ft^fc<Dfcfc»a-r*i!lttfc46av^ [Ferris(1993), CffPBO JAMA 269: 1290 

-1] o 

fcy^'Vk* [Hickham et al(1963), Circulation 27, 375] £J;»K SSJlg 

WZfflmW fcttLT 2»ft¥X& (56 0i>£tf6 4 0nm) SffiflrfSfcOT? 

<fcD5t/u/c7?ffiti:Delrori(1988), Applied Optics 27, 1113— 1125£}I^ 
StlfctfyhW (Pittman) feJltffa'J^ (Duling) CO 3»fiffifc»3< 

«Wft-r*a»iWiofc», «M*ifli©ttfflis*tfvy tryyfcffl^scttf-e 
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NAD*+s NADH, fh^PAf, ffiO«tfric»<oaiK*iH^r 

fc ck k tiffiSli^ ic & £ o 

5© c c d mcr d f* » TXMtf »«* * 5 tc-r * k hb*ku sgg&# 

IBRSfifirny (Delor i) ©7;l/=ruXi**fflV^TBIS-r«C 
ktfT?# [Delori(1995), Appl. Optics Vol. 27, 1113,1988, fccttfAppl. Opt 
ics. Vol. 28, 1061 ; *5<fcO*Delori et al (1980), Vision Research, Vol. 20, 

io99] . stc, mmc a««nfcB«o^^*-b;i/ica;3i , r«cktfT»f?So 
(2) vv & L<&ii!&ft%ftMm5'>'7zm^5mm®. o) a 

$£LT, *>L 5 0, 442, 378, 337. 325, 400 

, 4 4 8, 3 0 8, 3 7 8, 3 7 0, 3 5 5. fe«fctfft<on»a««*#^«W 
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3t* OMWfcJ:^) > SJE«*^9fe<fctfX^*h5*a-rfr6ft*), 7 s - 

j</i/xu-ir ots-etJ:^) BMi<o»^ x^h^+a-^osfltfrtttt 

^CC DOT V-AffiOa*^*^**©**^*^^^^ ft'WXfcfc 

§ <t a ^-r s (— irkr/ wx*#7 u— Aoftfttfflffl-rs c fc feoffs *v 

n». *7i^A*n-oa«ra3tt-eatoatrc fc*«*fc«fc»fcis« 
so. 2*>&tffttf, «7br-z*ttRftoft«<Du^if^;i/xt** , r*»jtt* 

fr3ci:A*"C*So (l) ±M<D£vlcMlc&\s-*fK'O^T£ftyt±L 

2: (2) 1f*J® 
fcfiMHB J; tf 7 U-2>K 0 ii* £ HJH£*TVVl/Xfl: U "T^TCO U-1f AW 
let. lo©5H^*(t©*A^»ffi$ns<t^ Kt-*cfc7?ft5o 
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&o ttr*tt*jtt}Hqw (»B£ffl*^5teftto*jia*s!orta«D , which 

f^iEO»**Cfe»§^feJ:tfraWOH*feH«"e*« [Pitris et al., Pap 
er presented at European Biomedical Optics Week by SPIE, 1 9 9 5 ^ 9 ^ 
1 2 ~- 1 60, Barcelona Spain] 0 

Htt0U8 
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USX 57, *> b < «4«ftfe*tf/fe L< aH»Snftfi»fc«tJV^T»Jg*fT3 

o *SMfcLTl£<tt&ft;fcPa pX57*M&!)* Cfttt^tfnv (Papilloma) 

fc&Bfc-T 3®/^>*S«iSfc b < ttffliO***ia*#fca^bTV^o fib 
Ht^a»feJ:tfaS7;Vdri;Xi*^bfc SpectraCube™ -r^/O^-ti, #f 
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SpectraCube™ i/XfAli, Ctl^^TM- KB*fcfl!^3 C Ctl 

n^SWX ^7Haematoxy-Eosin#fefflJBtCOV>r, *»Bi<D2Fa*ffl^Tff 5 
^SPTfe*?, IBIBOft*^) ^HPV (human Papillona vims)3fflJB ("Tate 

a^n^n^-To cn^mm^^ ^-^r^nr^ asu *y^- 

tifcAXWfttiTKgiJSnTO^So 

£>B»<Dfci&, h;l/l/>5; (4 5 0 nm-8 0 0 nm) 2 0ORt« 

±^£0?7^»J (vMJ^x) B' OW**)«-rsfc»fc:fflv^nSo ff 

LTtWSnSo 02 9tc:fc^T, H#ffl(^i*^ 2 0tOM§±Iny^ 
>K -f&fc^ ( i = 1 20) ©IIRklt^nyhSnSo 
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03 0a it. t^-fe ;l/3fi* t L * h ;MK B V 20 <9<t£ffi 6 titc 

>yox^*h;V*±fcl/T^-r« 0 — 03 0b, 3 0clc;?;£n&<fc5fc: 
, *<OHW^*b;l/. «l*fcf. BViofe*tfBVi3*ffl^TWttt#6nft5SS 
-f^-^ttfffcftft**^ «S14fflJ!a (02 8£DA) <D^<Ott>0<O\f{7^ 
;Vj3*tf«ttlBIIB©*A^ffiO»»J: DS^&g (03 0 b, 3 0 c icfctt&afe 

lESffflBS (02 8<DB) ttflfiO-<^-y»»J:Dfi^!fc 
A (03 0b, 3 0clC»«<ft!/-y) *^To C<Dtctb. 02 9lC^£ft 

^^46^^. 5fe£O*H$ffaiP^0 8/3 9 2. 0 1 9^C, r^jcCCD-fe 

fcT-faWfaT fe £>*^ h ;l/*|SI«Ffc: b 3 y bf a - £ iciBfi-f * c k tf Tf* 
So *BBiU\ cneaS (/v-F£x7) E¥i&ftfeJ:tf»IJrfc 



007) KfS¥1 1 -500 83 2 

W#j#r (0»JAtf, SKBWfF*^ 9 6 5. 7 2 5*i#J8D c C<0 

(2) a*Sttft?O3ft*©lt«*fT'3ci:A^$S(07?, *»S«Ftt^ 

til J; SJBfcKOFellgett fc L < fi^BHr*?- 'J x«glirtt»«f *}>*C WiX 

5fe©*H»BFaiB»0 8/3 9 2,0 1 9*|fcl¥ffl 
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feflDi: bT(i. Efi&Dft^xU* y b fc b< tWH^X'** b/l/WKfc b < 1458 
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